Background: Although information literacy skills are recognized as important to the curriculum and professional outcomes of two-year nursing programs, there is a lack of research on the information literacy skills and support needed by graduates. Objective: To identify the information literacy skills and consequent training and support required of Licensed Practical Nurses (LPNs) in Alberta, Canada. Method: An online survey using a random sample of new graduates (graduated within 5 years) from the registration database of the College of Practical Nurses of Alberta (CLPNA).
• Librarians should consider the increasing usage of mobile devices and apps when developing training and support for LPNs.
• The information behaviour of LPNs should be examined further to better inform information literacy training and support.
Background
Information literacy skills have been repeatedly identified as essential for health care professionals to successfully engage in evidence-based practice and For these reasons, librarians and faculty at colleges and universities have collaborated to integrate information literacy instruction into post-secondary curriculum, including nursing programmes (Alfino et al., 2008; Arg€ uelles, 2016; Barnard et al., 2005; Beck, Blake-Campbell & McKay, 2012; Courey, Benson-Soros, Deemer & Zeller, 2006; Farrell, Goosney & Hutchens, 2013; Flood, Gasiewicz & Delpier, 2010; Jacobs, Rosenfeld & Haber, 2003; Schutt & Hightower, 2009; Verhey, 1999) . At Bow Valley College in Calgary, Alberta, Canada, this has been provided since 2012 through the collaborative design and delivery of in-class workshops and assignments by librarians in an English Composition course, which is required for completion of the practical nursing (PN) two-year diploma programme.
In Canada and the United States, the prevailing definition of information literacy is provided by the American Library Association (ALA). According to the ALA's recent 2015 release of the Framework for Information Literacy for Higher Education (Framework), information literacy is 'the set of integrated abilities encompassing the reflective discovery of information, the understanding of how information is produced and valued and the use of information in creating new knowledge and participating ethically in communities of learning' (ALA, 2015, p. 3) . Consisting of six 'threshold concepts', the Framework supersedes the Information Literacy Competency Standards for Higher Education (Standards) (ALA, 2000) officially adopted in 2000 and upon which a substantial amount of research has been based. Professional associations outside of North America, such as the Australian and New Zealand Institute (ANZIIL & CAUL, 2004) , have adapted the ALA definition and standards for information literacy. There is also significant overlap with other leading frameworks, such as the Society of College, National and University Libraries (SCONUL) in the United Kingdom and Ireland, which states ' [i] nformation literate people will demonstrate an awareness of how they gather, use, manage, synthesise and create information and data in an ethical manner and will have the information skills to do so effectively' (SCONUL, 2011, p. 3) .
The ALA Standards consist of five competency areas with 22 performance indicators, which offer details and examples of possible learning outcomes to guide educators in instruction and assessment. The following chart (Table 1) outlines the information literacy competencies of the ALA's standards and the corresponding 'pillars' of the SCONUL model.
In 2013, the ALA also approved of a set of competency standards for nursing with specific learning outcomes tailored to the 'needs of nursing students who are preparing for a profession in which evidence-based practice and translational research are fundamental values' (ALA, 2013, para. 1).
The ALA's sets of Standards and Framework provide guidelines that have been widely used to teach and assess information literacy skills and competencies; however, they were largely developed for and thus primarily applicable within 4-year academic settings rather than vocational institutions such as community colleges (Bird, Crumpton, Ozan & Williams, 2012) . It is also disputed whether current conceptions and instructional practices for information literacy are relevant to workplace communities and applicable to authentic situations within the workplace (Lloyd, 2003 (Lloyd, , 2005 (Lloyd, , 2010 Lloyd & Williamson, 2008) . According to Lloyd and Williamson , 'in one context, the library and education sectors view IL as a textual practice, while in the workplace the phenomenon can be conceptualized through a framework of social practice or attainment of competency-based skills ' (2008, p. 8) .
In general, there is a lack of research on the information behaviour of both community college learners and vocational practitioners (Bird et al., 2012; Dowell & McCabe, 2006; Fry, 2009; Lloyd, 2005 Lloyd, , 2011 Lloyd & Williamson, 2008; Warren, 2006) . Information behaviour is broadly defined as 'how people need, seek, manage, give and use information in different contexts'. In other words, it refers to information literacy skills and competencies as expressed in specific sociocultural frameworks (Fisher, Erdelez & McKechnie, 2005, p. xix) . Multiple studies have examined the information behaviour of nurses in the workplace (Clarke et al., 2013; Ebenezer, 2015; Ford & Korjonen, 2012) . However, these tend to focus entirely on practitioners with baccalaureate-level credentials or higher as opposed to graduates of two-year programmes, who are referred to as registered practical nurses (RPNs) in Ontario and Licensed Practical Nurses (LPNs) in the rest of Canada. This study addresses how recently graduated LPNs perceive their information literacy preparedness in the workplace, with the overall goal of providing more effective and relevant training, resources and support to learners at the community college level.
The study aimed to identify the information literacy skills required of LPNs in workplace settings to inform training and support provided by educational institutions and libraries. This was accomplished through an online survey. The overall objective and specific research questions to address this objective were as follows: All practicing LPNs in Alberta must be registered with the CLPNA and reregister annually. The intention of this study was to inform library service providers in practical nurse education settings (diploma) on how they can improve the information literacy training they currently offer and the appropriateness of the training for use in the current health care system. Therefore, the appropriate study population was determined to be graduates of practical nurse programmes in Alberta within the last 5 years. Using the CLPNA's registration database, the study population was identified (N = 5076), and a random sample was selected using SPSS version (IBM, Armonk, NY, USA) 23's random sample generator. The required size of the sample was predetermined using a sample size calculation with a confidence level at 95% and a margin of error of 5%. The required sample size for adequate generalisation to this population was found to be 358. We adjusted for potential non-responses and sampled 506 or 10% of the population of interest.
An online survey was developed using the ALA (2000) 
Results

Response rate and respondent profile
There was a 43% response rate (n = 218), using a 95% confidence level and 6% per cent margin of error. Table 2 provides the demographic breakdown of the sample from questions one through six of the survey.
Information literacy skills
As shown in Table 3 presenting the results of question seven, 93.7% of LPNs felt information literacy is either very important or important to their profession.
Respondents were asked how well their education had equipped them with specific information literacy skills. These questions, displayed in Table 4 , reflect standards one through three as defined by the ALA's Standards (2000, 2013) . Standard one, 'the information literate student determines the nature and extent of the information needed ' (ALA, 2000) , was presented as two skills and correspond to pillars one and two of the SCONUL (2011) model. LPNs felt most equipped for the first skill, 'recognise and define the need for information', with 74.7% reporting their education had prepared them to a very large or large extent. However, 38.9% felt only moderately or to a small extent prepared to perform the second skill, 'identify the most appropriate source to meet an information need'. Standard two, which aligns with pillars three and four of the SCONUL (2011) model, was described as 'efficiently access needed information in print or electronic formats', for which 31.9% felt they were only moderately or to a small extent prepared. Lastly, standard three, which corresponds to the fifth pillar of the SCONUL (2011) model, was presented as the ability to 'analyse and evaluate the quality of information in terms of suitability, credibility and reliability'; 30.1% of LPNs reported they felt only moderately or to a small extent prepared with these critical thinking skills. For standard four, 'the information literate student, individually or as a member of a group, uses information effectively to accomplish a specific purpose' (ALA, 2000), respondents were given an open ended question, 'Describe a situation where you needed to quickly find and use information at work in the past month'. This question is also reflective of the seventh pillar of the SCONUL (2011) model. The 52 responses to this question were reviewed and coded according to four elements: (1) motivation/purpose; (2) mode of access; (3) format; and (4) content. In their responses, LPNs described a range of motivations and purposes for seeking information. The most common were retrieving institutional policies, verifying or reviewing nursing procedures and protocols, checking patient symptoms or sideeffects and obtaining new knowledge for professional use or development. The latter two purposes were frequently mentioned in the context of seeking up-todate information on medication, particularly new or unfamiliar drugs and using mobile devices ('I need to access medication information all the time on my mobile phone'; 'Looking up a new Med on my phone. I used Google'). Several respondents described collaborative and social informationseeking, such as making a referral decision with colleagues ('My colleagues and I had a hard time knowing what a FibroScan was, so we googled it and found out the information for it and went from there on how to make a referral to GI Central Triage'), sharing their findings ('A patient had a macerated wound after applying a mix of Lidocaine ointment and Vaseline to her dry skin as per doctor's orders. . .I had to Google cause and treatment of a macerated wound [. . .] Following the recommendations of, "World Wide Wounds," I shared my observations and recommended a different more effective dressing') or finding information on behalf of a doctor or patient ('Searching for a dietary form for teaching. I used the [Alberta Health Services] website to find such information and was able to find the information in a timely manner and teach the patient the information').
The final fifth ALA (2000) standard, 'the information literate student understands many of the economic, legal and social issues surrounding the use of information and accesses and uses information ethically and legally', aligns with pillar six of the SCONUL (2011) model. It was presented as its own question with four components in question 20 (See Table 5 ). LPNs rated 'Using information in a manner that complies with established standards, policies, and procedures' the highest, with 94.9% of LPNs reporting this skill is either very important or important to practical nursing. 'Recognizing the concept of plagiarism and the need to acknowledge the work and ideas of others' and 'Differentiating between formats of information sources such as websites, books, and journal articles' were rated the lowest, with 19.9% and 21.2% of LPNs rating these skills as neutral, unimportant or very unimportant, respectively.
Information literacy training needs
In question eight, LPNs were asked about the importance of information formats and modes of delivery in their workplaces. Print materials were rated as most important, followed closely by oral dialogue and electronic materials (Table 6) . LPNs were also questioned on their choice of search tool in the workplace in question twelve. Overwhelmingly, 'popular Internet search engines' are the most frequent choice with 84.5% of respondents using these 'often' or 'sometimes'. This was followed by online open-access resources, mobile apps and content shared internally in the workplace, which were selected as used 'often' and 'sometimes' in the range of approximately 47-55%.
These results were reiterated in the responses to the open ended question at the end of the survey.
Question 22 asked, 'Describe a situation where you needed to quickly find and use information at work in the past month,' to which LPNs most frequently identified the Internet, including search engines, and mobile devices as their preferred mode of access, with websites being the most common format ('Always carry cell phone with med apps, patho apps, and access to websites like mayo clinic to refer to if resident asks for detailed information'; '[U]sed google search engine to find information on it and used WebMD as well for more information for the patient'). Library resources were not mentioned in these responses, and Table 7 shows that only 36.5% of LPNs reported using these 'often' or 'sometimes'.
Provided with the ten options displayed in Table 8 , question 21 asked LPNs to select the top three areas where they felt more effective or increased training was needed. Developing lifelong learning skills through independent or social information-seeking, using information collaboratively and locating and retrieving information were chosen most frequently followed by patient education and using technology. In congruence with Tables 4 and 5 , the ability to identify and differentiate between information formats was rated the lowest.
Discussion
While numerous studies have examined information literacy skills in the context of nursing education at the undergraduate and graduate levels (Farrell et al., 2013; Flood et al., 2010; Jacobs et al., 2003; McCulley & Jones, 2014; Miller & Neyer, 2016; Schutt & Hightower, 2009; Verhey, 1999; Wahoush & Banfield, 2014) , there is a lack of research addressing training programmes at the two-year level. A few studies (Arg€ uelles, 2016; Beck et al., 2012; Courey et al., 2006) have examined the integration of information literacy instruction into the curriculum of associate-level programmes at community colleges in the United States using the ALA's Standards (2000) or Framework (2015) . This study offers the first description of the information literacy skills and training required by LPNs in Canadian workplaces.
Information literacy skills and library instruction
The results indicate that current information literacy training provided by libraries and felt only moderately or to a small extent prepared by their education to 'identify the most appropriate source to meet an information need' yet consistently rated differentiating between information formats as one of the least relevant skills for which additional training is needed. Information literacy instruction provided by libraries, including the training at Bow Valley College, often focuses on this skill; it is typically framed as identifying and using scholarly, peer reviewed sources in contrast to less reliable popular and news-based sources found on the Internet. This skill is also foundational to following a standard documentation style for attribution, which is a key area of academic library support and performance indicator included under standard five of the ALA's (2000) Standards, knowledge practice under threshold three of the ALA's (2015) Framework and ability for pillar six of the SCONUL (2011) model. This finding suggests that teaching how to distinguish between formats in these ways does not provide LPNs with the ability to determine if a source is suitable for meeting a particular information need. This has several possible explanations and implications for practice. Dalton (2013) notes that the 'information sources used by health care professionals often differ from those most prevalent in the academic environment' (p. 35). One explanation is thus that the types and/or conceptualisation of format found in academic libraries are not congruent with the LPN workplace. She cites the work of Ayatollahi, Bath and Goodacre (2013) , who found the most common sources used by staff in an emergency department included 'verbal communication with paramedics, colleagues, patients and relatives; paper-based records and charts; computer-based records; and local ED information systems' (as cited in Dalton, 2013, p. 35) . These varied sources are a contrast to the format types often presented in library instruction (scholarly, trade, news and popular) with the aim of encouraging learners to choose peer reviewed research for their written assignments. This finding also suggests that training in this area may focus too much on what Coonan (2011) calls 'product' rather than 'process'. Coonan claims library instruction that overemphasises searching 'online tools and technologies', like the library catalogue and databases, compromises the 'higher-level actions of evaluating, judging and assimilating the material retrieved ' (2011, pp. 13-14) . In this context, librarians may need to expand their understanding of information types in the LPN workplace while providing training that places greater emphasis on evaluating the suitability of information sources and integrating them into practice rather than merely locating and identifying library-defined formats.
The qualitative data from the open ended question, 'Describe a situation where you needed to quickly find and use information at work in the past month', indicates that LPNs are successful in moving through the stages of defining an information need, retrieving information and applying information towards a specific goal or purpose. However, LPNs tend not to choose the search tools and formats that librarians would recommend or expect following information literacy instruction, as Internet search engines like Google and websites were mentioned most frequently. Preference for open web resources is well-established in the literature addressing both health care professionals and post-secondary graduates, stemming from various reasons including ease-of-use, familiarity and convenience (Connaway, Dickey & Radford, 2011; Head, 2012; Head, Van Hoeck, Eschler & Fullerton, 2013; Wahoush & Banfield, 2014) . The use of search engines such as Google is problematic given their commercial underpinnings, unfiltered and potentially inaccurate content, and how users rarely delve past the first page of results (van Deursen & van Dijk, 2009) . Reliance on such search tools and formats poses a risk to patient care and safety. A study of first-year dental students found that 'student preference for the use of Google to search for information was more closely associated with an incorrect response than any other search engine or database evaluated' with findings that 'suggest that many of the links, references and data returned by Google searches are not appropriate for use in an evidence-based curriculum' (Kingsley et al., 2011, p. 6) . These findings indicate a need for training that equips LPNs with skills in both locating and evaluating information sources on the open web or directs them to more authoritative search tools like library or open-access databases containing reliable, scholarly content.
Collaborative and social information-seeking. Collaborative and social information-seeking emerged as an area in which LPNs desired additional training as well as a theme in the qualitative data from the open ended question, 'Describe a situation where you needed to quickly find and use information at work in the past month'. In accordance with assignment requirements, library instruction at both community colleges and universities is typically focussed on individual information-seeking. This may not be a suitable focus to prepare graduates for the actual practices of the LPN workplace in which collaboration and teamwork in seeking and sharing information appear common. This result is also consistent with previous studies that have found nurses prefer to consult with colleagues when seeking information (Clarke et al., 2013; Ebenezer, 2015; O'Leary & Mhaolr unaigh, 2012; Wahoush & Banfield, 2014) . In addition, when asked to select in what areas more effective or increased training opportunities are needed, LPNs chose 'Using information collaboratively in team-based settings' most frequently alongside 'Developing lifelong learning skills through independent or social information-seeking'. Research on workplace information literacy by Project Information Literacy (PIL; Head, 2012; Head et al., 2013) and Lloyd (2010 Lloyd ( , 2011 supports the prevalence and benefits of social information-seeking and collaborative information use in the workplace. Multiple studies by Lloyd (Bonner & Lloyd, 2011; Lloyd, 2010 , including vocational workers like firefighters, have led to her recasting information literacy as a sociocultural practice operating in a particular context and integrating social and embodied sources in addition to textual sources. PIL conducted interviews, and focus groups with employers in multiple sectors and discovered new graduates were perceived as lacking the ability to use people in the organisation as a source for solving information problems (Head, 2012) .
Employers also identified 'team communication strategies' as part of the research process that graduates struggled with most (Head et al., 2013, p. 87) . This is also a finding that aligns with the ALA's goal of integrating social and community-based practices into the conception of information literacy through their recently revised Framework (2015).
In accordance with assignment requirements, library instruction at both community colleges and universities is typically focussed on individual information-seeking. This may not be a suitable focus to prepare graduates for the actual practices of the LPN workplace in which collaboration and teamwork in seeking and sharing information are common. This suggests a need for training interventions that involve collaboration in teams, such as group assignments, and/or social information sources, such as interviews with health professionals. In the health care context, Dalton (2013) recognises the prevalence and value in using colleagues and personal experience as information sources but notes that this can be an 'unsystematic approach. . .that can potentially introduce bias and error into decision making' (p. 35). To ensure patient safety, such interventions should thus also integrate published research findings in alignment with evidence-based practice. In terms of teaching practice, possible models for achieving this are 'scenario-based training' (Pettersson, Bjorkander, Bark, Holmgren & Wekell, 2017) or 'problem-based learning' (Wenger, 2014) in which groups of learners are provided case studies to resolve collaboratively through the retrieval and use of evidence-based information sources.
Awareness and use of library resources
A common goal of information literacy instruction is building awareness and increasing usage of library resources. This study indicates librarians have not effectively met this goal with LPNs, as library resources were consistently the least preferred formats and search tools used by this population. One interpretation of this finding is that users are not always aware that a particular resource has been provided through a library; from this perspective, the 'Free, open-access health/ medical databases, websites and/or search engines' and 'Intranet/Sharepoint or similar onsite content hosted on local server/shared drives' selections may have encompassed library resources. However, LPNs overwhelming identified open web resources like search engines and websites as their preferred option in several questions on the survey and in multiple responses to the open ended question, 'Describe a situation where you needed to quickly find and use information at work in the past month'. This finding is consistent with previous research showing that nurses prefer to use search engines like Google rather than specialised databases typically provided through libraries (Beke-Harrigan, Hess & Weinland, 2008) . A recent study of student nurses and nurse graduates at the baccalaureate level in Ontario, Canada, also found that library resources were the least used resource among registered nurses (RNs; Wahoush & Banfield, 2014) . This finding points to a need to strengthen efforts in communicating the value of more reliable search tools available through libraries as well as provide training in evaluating information found on the open web.
In terms of content, LPNs frequently mentioned needing to quickly retrieve information about medications including vaccines, review or confirm procedures and policies and check symptoms or side-effects to inform patient care and charting. Related to this, many LPNs described seeking and accessing information on mobile devices through apps or websites. Recent studies (Doyle, Furlong & Secco, 2016; Giles-Smith, Spencer, Shaw, Porter & Lobchuk, 2017; Grabowsky, 2015; Lindsay, Oelschlegel & Earl, 2017; Wahoush & Banfield, 2014) suggest this is an emerging area where training and resources provided through the library can be utilised, as many vendors such as the Canadian Pharmacists Association and EBSCOHost have developed mobile applications for their health care database products. Doyle et al.(2016) , GilesSmith et al. (2017) and Grabowsky (2015) also found that seeking drug information was amongst the top reasons nurses use mobile devices in the workplace. Wahoush and Banfield (2014) note the reported use of mobile devices 'may represent a trend towards point of care/bedside access to information for nurses and other health professionals' with 'potential risks and benefits for patient care ' (p. 212) . Librarians may take advantage of the opportunity to increase usage of databases with accompanying mobile applications as well as provide their expertise in training to facilitate the proper use of mobile devices and apps; for example, to ensure usage is aligned with hospital policy.
Limitations. Less than half of the surveyed LPNs responded. Although this is less than the optimal sample size, the number of LPNs that did participate supports that, with 95% confidence, the results are within 6% of the actual response. In addition, the survey was not pre-tested.
Conclusions
This study sought to understand how LPNs experience their information literacy preparedness in the workplace with the goal of determining required skills and training. It provides several insights into how librarians can better support LPNs and more generally, students and graduates of two-year health care programmes. Overall, the results suggest that although LPNs recognise the importance of information literacy to their profession, there are significant gaps in their perceived preparedness and ability to access and apply research evidence effectively in the workplace. In particular, the results indicate librarians need to find more effective ways of communicating and promoting the value of library resources to LPNs, specifically the superiority of peer reviewed research and library search tools over commercial search engines and websites. Further, there are several areas in which the training provided by librarians appears either misaligned or ineffective, such as the concept of information formats, social and collaborative information-seeking, source evaluation and usage of library resources. From this perspective, further research on the information behaviour of LPNs is needed to better inform and develop training that is more applicable to the LPN profession and workplace.
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There are no significant risks to you as a result of completing this survey. While you won't experience direct benefits, your participation will provide indirect benefits by contributing to the education of wellprepared graduates.
The de-identified data for this study will be stored in a password-protected computer for five years in the CLPNA Director of Research's office and will be accessible to only the primary investigators of the study.
For each completed survey, $1 will be donated to BVC's annual scholarship fund, the Trust Fund Award, which grants $500 to a domestic, full-time student registered in a BVC program.
Voluntary participation
Your participation in this study is voluntary and consent to participate is implied through your completion of the survey. The survey will remain open for one month and you will receive a reminder email before it closes.
The plan for this study has been reviewed for its adherence to ethical guidelines by For this survey, information is defined as "data with an associated understanding of context that leads to the identification of meaning" (Keen, 2007 
